DKC1 is a transcriptional target of GATA1 and drives upregulation of telomerase activity in normal human erythroblasts.
Telomerase is a ribonucleoprotein complex that maintains the length and integrity of telomeres to enable ongoing cellular proliferation. Understanding the regulation of telomerase in hematopoietic cells is relevant to the pathogenesis of leukemia where telomerase is constitutively activated, as well as bone marrow failure syndromes that feature telomerase insufficiency. Past studies showing high levels of telomerase in human erythroblasts and a prevalence of anemia in disorders of telomerase insufficiency provide rationale for investigating telomerase regulation in erythroid cells. Here it is shown for the first time that the telomerase RNA-binding protein dyskerin (DKC1) is dramatically upregulated as human HSPCs commit to the erythroid lineage, driving an increase in telomerase activity in the presence of limiting amounts of TERT mRNA. Further, it is shown that upregulation of DKC1 was necessary for expansion of Glycophorin A+ (GLYA+) erythroblasts and sufficient to extend telomeres in erythroleukemia cells. Chromatin immunoprecipitation and reporter assays implicated GATA1-mediated transcriptional regulation of DKC1 in the modulation of telomerase in erythroid lineage cells. Together these results describe a novel mechanism of telomerase regulation in erythroid cells that contrasts with mechanisms centered on transcriptional regulation of TERT that are known to operate in other cell types. This is the first study to reveal a biological context in which telomerase is upregulated by DKC1 and to implicate GATA1 in telomerase regulation. The results from this study are relevant to hematopoietic disorders involving DKC1 mutations, GATA1 deregulation and/or telomerase insufficiency.